S-231. 1, acetate; 2, adenosine diphosphate (ADP); 3, alanine; 4, adenosine monophosphate (AMP); 5, arginine; 6, aspartate; 7, choline; 8, citrate; 9, glutamate; 10, glutamine; 11, glutathione; 12, glycine; 13, glycero-3-phosphocholine (sn-GPC); 14, histidine; 15, isoleucine; 16, lactate; 17, leucine; 18, myo-inositol; 19 , nicotinic acid adenine dipnucleotide (NAAD + ); 20, nicotinamide adenine dinucleotide (oxidized form, NAD + ); 21, phenylalanine; 22, O-phosphocholine (O-PC); 23, proline; 24, succinate; 25, taurine; 26, tyrosine; 27, uridine; 28, valine. Differentially expressed genes in S-231 cells in nicotinate and nicotinamide metabolism (p < 0.05). Relative expression levels of mRNA are expressed with log2 ratio of intensities of S-231 versus P-231 and ordered according to levels of log2 ratio. B. Gene-annotated nicotinate and nicotinamide metabolism revealing expectations for decreased NAAD + production. Light green indicates endogenous genes in humans. Genes boxed in red indicate significant difference between P-231 and S-231 (p < 0.05). Letters and arrows colored red and blue represent up-regulation and down-regulation in S-231 cells compared to P-231 cells, respectively. A. Differentially expressed genes in S-231 on Ca 2+ signaling pathway (p < 0.05). Relative expression levels of mRNA are expressed with log2 ratio of intensities of S-231 versus P-231 cells and ordered according to levels of log2 ratio. B. Gene-annotated Ca 2+ signaling pathway indicating reduction of Ca 2+ secretion to cytoplasm and increase of Ca 2+ accumulation into endoplasmic reticulum and mitochondrial excretion. Light green means endogenous genes in human. Genes boxed in red indicate significant difference between P-231 and S-231 (p < 0.05). Letters and arrows colored red and blue represent up-regulation and down-regulation in S-231 compared to P-231, respectively. (+) and (-) indicate cells cultured in presence or absence of glucose, respectively. a p-values were calculated using Student's t-test with significance at P < 0.05. Abbreviations: NAAD+, nicotinic acid adenine dinucleotide; NAADP+, nicotinic acid adenine dinucleotide phosphate; NAD+, nicotinamide adenine dinucleotide (oxidized form); NADH, nicotinamide adenine dinucleotide (reduced form); NADP+, nicotinamide adenine dinucleotide phosphate (oxidized form); NADPH, nicotinamide adenine dinucleotide phosphate (reduced form); Nam, nicotinamide; NMN, nicotinamide mononucleotide; NA, nicotinic acid; NaMN, nicotinic acid mononucleotide. 
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